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(54) Title: NASAL DILATOR 
(57) Abstract 

A nasal dilator (10) to prevent the outer wall tissue of the nasal passages of 
a human nose from drawing in during breathing comprises a truss member (16) 
which includes a flexible strip of base material (18) having a first cod region (20), a 
second end region (22), and an intermediate segment (24) with first and second end 
regions adapted to engage the outer wall tissue of first and second nasal passages 
of the nose. The truss member (16) further includes first and second resilient bands 
(26, 30a, 30b) secured to the strip of base material (18). ' 




FOR THE PURPOSES OF INFORMATION ONLY 



applicaS^to ^ Sta,tS W**"™™** page, of p^phlct, publishing intend 



AT 


Anatrla 


GB 


. AO 


AtutnlU 


GE 


BB 




GN 


BE 


Belgium 


GR 


BF 


BurtdnaFaao 


HU 


BO 


Bulgaria 


IE 


BJ 


Benin 


IT 


BR 


Brazil 


JP 


BY 


BeUna 


KE 


CA 


***nvla 


KG 


CF 


Central A«c*n Republic 


KP 


CO 


Congo 


cn 


Switzerland 


KR 


P« 


Cote d'lvolre 


KZ 


CM 


Cameroon 


U 


CN 


Chin* 


LK 


CS 


OechodovmUa 


tu 


C2 


Croch Republic 


LV 


DE 


Germany 


MC 


DC 


Dcomartc 


MD 


ES 


Spain 


MG 


FI 


Roland 


ML 


FR 


IVance 


MN 


CA 


Gaboa 



United Kingdom 

Georgia 

Ouloea 

Greece 

Hoogvy 

Irdaod 

Italy 

Japan 

Kenya 

Kyrgyitaa 

Democratic People** Republic 
of Korea 

Itepubneof Korea 
KazakhAan 
Uocbtenftdn 
SrtLanfca 

LatvU 
Monaco 

Republic ofMoWova 
Madagascar 

Mm 

MootoUa 



MR 


Matstttnia 


MW 


Malawi 


NE 


Niger 


NL 


Ketetandi 


NO 


Norway 


HZ 


New Zealand 


PL 


Poland 


FT 


Fottngat 


RO 


Romania 


RU 


Rntilan Federation 


SD 


Sudan 


SE 


Sweden 


SI 


SlovcoU 


SK 


Slovakia 


SN 


Senegal 


TD 


Chad 


TG 


Togo 


TJ 


TajOlfltan ' 


TT 


Thnid^ and Tobago 


UA 


Ukraine 


US 


United States of America 


vz 






Vict Nam 



ft \j j»t/4J0/3 



PGT/US94/039iS, 



10 



15 



20 



25 



■::c:'':.i i : ^s|ivcntion ''t^^^^^Wmi of devices for the 
treatment of n^lfbrmations. In pardclari^r preset invention is a nasal 
dilator for preventing outer wall tissue of nasal passages of a nose from drawing 
in during breathing. 

A portion of the human population has some malformation of the 
^V^^y^w^bi^mB^ Exampleof such malformations 
are a deviated septum and swelling due to allergic reactions. The lower portion 
of the nostril, immediately above the entrance to the nostril, is known as a 
vestibule. The vestibule tapers inwardly to a narrowed neck-like area called the ' 
nasal valve. Posterior to the nasal valve the nasal passages widen out again 
Nasal obstnictions commonly occur at the nasal valve in individuals who have 
swelling due to allergic reactions, a deviated septum or similar condition, to the 
point that the nasal valve maybe substantially blocked. Commonly, the lateral 
wall 0.6., the outer wall tissue of the nasal passage) at the nasal valve is loose 
with the xeailt that the outer wall tissue draws in during the process of 
inhalation to substantially or completely block the passage of air through the 
nasal passage. 

Blockage of the nasal passages is obviously an inconvenience to k 
persons who experience it. In particular, sustained mouth breathing over a long 
period of time may cause lung irritation due to the inhalation of foreign particles 
that would otherwise be filtered if the breath had been passed through the nose 
Blockage of the nasal passages is particularly uncomfortable at night, since it is 
uncomfortable for many people who have such a problem to breathe through the ' 
mouth while asleep. Nasal blockage can lead to sleep disturbances, sleep 
irregularities and/or snoring. In addition, a person with such a condition may 
wake often because he/she is not inhaling sufficient quantities of oxygen. 



The most common approach to a serious and chronic nasal 
bloctege^ a surgical attempt to;correct the- 

malfi ^ ma ^ 0I l 9* Passages- . However, surgery is e^n^ye ^d rhay 

not uldmately correct the problem. *••?;* -''3 

5 A ^^.§? enlativ ^ t0 sur fi er y. nasal dilators for idjng br^^ 

through the nc^ aoe^eherally known. United States ^nt^ 4^14^ to 
Rezakhany oMosK one such nasal d^^ 

elongated top and bottom rings which are spaced apart and l^o^^^gefoer 
by a rear strut and a front strut. The front strut is longer than the rear strut and 
10 includes a bend therein formed at a position close to the front end of the bottom 
ring. When in place in the nasal passage, the top ring fits in the nasal valve 
within the nostril to prevent the tissue from being drawn in during inhalation, 
and to reduce extra' flow resistance during exhalation. The bottom ring fits 
above the entrance to the nostril and serves to stabilize the position of the top 
15 ring within the nasal passage. One of these nasal dilators must be inserted into, 
each nasal passage to provide unobstructed breathing. 

However, these nasal dilators are not always effective since they 
are uncomfortable to wear. Because the nasal dilators must be inserted within 
the nasal passages they may cause irritation and itching. In addition, these nasal 
20 dilators must be custom-made to fit each nasal passage of an individual. 

Another nasal dilator is disclosed in the U.S. Patent 1,292,083 
to Sawyer. This nasal dilator includes pads of adhesive material to which are 
attached metal loops. The pads are applied to the exterior surface of the nose 
above the nostrils. Once the pads are affixed, a dilating member is connected 
25 with each of the loops. The dilating member consists of a metal wire that 
provides a spring force which is directed outwardly or upwardly when hooked 
ends of the dilating member are engaged with the loops of the pads. A further 
nasal dilator is disclosed in the U.S. Patent 1,950,839 to Chirila. This nasal 
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^f^-^ 'W^M ^ °^^ r but em P lovs action cups to secure a dilating 
■ ^meixiber' to ^eJociBr^:.suifiice'6f 

' ^fc"^ 31 dilators ^ not effective in insuring free 

breathing b«^|f ieir rrndtiple element configurations tiiat; are . designed to 
• be as^bR;|gfe these dDa^ors ^ieant to be ; 

readily as^m^ mem^ can ^ieco me 

disengaged from the elements Cue. , the pads in Sawyer and the suction cups in 
Chirila) that secure the dilating members to the exterior of the hose. This 
unwanted disengagement of the elements could result in injury to the fece or 
eyes of the wearer of the nasal dilators. Injury to the face and eyes is 
particularly likely during sleep, when the dilators are most likely worn since the 
wearer of the dilators, during any rolling over or the like, has'little conscious, 
control or awareness of .the assembled or disassembled state of the dilators. 

A still further nasal dilator is disclosed in the International 
Application Published Under The Patent Cooperation Treaty WO 92/22340 to 
Johnson. This nasal dilator comprises a truss member that includes a flexible 
strip of material having a first end region, a second end region and an 
intermediate segment. The first and second end regions are adapted to engage 
the outer wall tissue of first and second nasal passages of the nose and are 
20 secured thereto via an adhesive substance. The intermediate segment traverses 
the bridge of the nose. The truss member further includes resilient bands that 
are secured to the strip of material by way of strips of double sided adhesive k 
foam tape. The resiliency of the bands acts to stabilize the outer wall tissue and 
thereby prevents the outer wall tissue of the nasal passages from drawing in 
25 during breathing. 

In the International Application, a padded element is secured to 
the median of the intermediate segment of the strip of material via the adhesive 
substance. The padded element creates an absorbative adhesive void between 
the truss member and the bridge of the nose. The absorbative adhesive void 
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absorbs moisture due to perspiiation, or the like. The adhesive void also aUows 
for redirection of resulting io^inttehix member caused by for^ (which 
push the skin of the iibse along the outer wall cartilage ofthe no^^rririg 
: when one side of the nose ^of ihcykaicr is distorted frbm^bil^roal o£ 
relaxed position, by such actions as wiping the nose or face, facial gestures or 
sleeping with part of the nose or face against a pillow. The absorbative 
adhesive void allows for transference (i.e., redirection) of these resulting 
distortion forces in the truss member, which are imparted to the truss member 
via contact with an object, facial gestures, etc., by allowing that portion of the 
nasal dilator with the adhesive void to rise off of the bridge of the nose. 

By allowing the nasal dilator to rise off the nose bridge, the ' 
adhesive void substantially reduces the transference of truss member motion, 
from the end of the truss member upon which distortion forces are acting, along 
the truss member over the bridge of the nose, and to the opposite end of the 
truss member (and thereby to the skin on the opposite side of the nose), that 
would occur absent the adhesive void (U., if the truss member were adhesively 
secured to the bridge of the nose). This transference of distortion forces from 
one end of the truss member, along the truss member and to the other'end of 
the truss member may cause wearer skin distortion due to increased .shear and 
peel forces at the adhesive interface to the skin. This skin distortion may be 
uncomfortable to some wearer's. Further, by allowing the nasal dilator to rise 
off the nose bridge, the adhesive void eliminates upward pulling forces on the 
skin of the bridge of the nose, that might otherwise occur if the intermediate 
segment of the strip of material were adhesively secured to the nose bridge. 
However, the raising and lowering of the adhesive void (i.e., padded element) 
at the bridge of the nose stimulates the skin on the nose bridge, which some 
wearer's of the nasal dilator perceive as an irritating itch. This itching sensation 
felt by some wearer's may cause some wearer's to perceive the dilator as 
uncomfortable. 
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It is evident that there is a continuing need for improved nasal 
dilators for preventing outer wall tissue of nasal passages of£^ : 4m 
drawing in during breatJu^. a need for a naE tiiia®|at 

(^provide effective;^ 

nasal passage. Moreover, there is a need for a nasal dilator that ^ be reliably 
worn at night when the nasal blockage problem is most acute 'and most' 
uncomfortable. In addition, there is a need for a nasal dilator that can be 
reliably worn through extended therapeutic periods. The nasal dilator should 
be of efficient design and relatively uncompKcated. In addition, the nasal dilator 
should provide effective stabilization of the outer wall tissue of the nasal, 
passages to provide effective relief from nasal blockage during inhalation/ 
Moreover, this effective stabilization should be provided without undue 
discomfort to the wearer. 

SUMMARY OF THE tnvp^tt^ 
The present invention is a nasal dilator for preventing outer wall 
tissue of nasal passages of a nose from drawing in during breathing. The nasal 
dilator comprises a truss member having a first end region, a second end region 
and an intermediate segment coupling the first end region to the second end 
region. An engagement means is adhered to the tint and second end regions 
and the intermediate segment. The engagement means secures the first end 
region to the outer wall tissue of a first nasal passage, the second end region to 
v the outer wall tissue of a second nasal passage and the intermediate segment to 
a portion of a nose located between the first and second nasal passages. A 
resilient means extends along the first end region, the second end region and the 
intermediate segment and acts to stabilize the outer wall tissue and thereby 
prevent the outer wall tissue of the first and second nasal passages from drawing 
in during breathing. A further means permits the resilient means, at least in 
part, to move relative to another portion of the truss member, to redirect forces 
imparted to the truss member. 
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The truss member includes a flexible strip of material that defines 
the first and second end regions and me intermediate segment of toe Jak 
dilator. A first resfflentband of the resilient means is secured to a first|d^6f' 
the strip of material adjacent a tint edg^of me material. A second res^erit " 
band of the resilient means is spaced from the first resilient band is secured to 
the first side of the strip, of material adjacent a second edge thereof. The first " 
and second resilient bands are secured only to the first and second end regions 
of the flexible strip of base material, creating a void region between the resilient 
bands and the intermediate segment of the strip of base material. The void 
region redirects deflection forces imparted to the truss member via contact with 
an object, by allowing those portions of the first and second resilient bands' 
above the void region to rise off of that portion of a nose located between the 
first and second nasal passages. 

The first and second resilient bands are oriented generally parallel 
to one another and substantially parallel to the longitudinal extent of the strip of 
base material. The resiliency of the first and second resilient bands prevents the 
outer wall tissue of the first and second nasal passages from drawing in during 
breathing. 

The truss member further includes an adhesive substance located 
on a second side of the flexible strip of material. The adhesive substance acts, 
to releasably secure the truss member to the outer wall tissue of the first and 
second nasal passages. First and second release liners cover the adhesive 
substance on the second side of the flexible strip of base material. The first and 
second release liners are readily removable from the strip of base material to 
expose the adhesive substance and permit the truss member to be secured to the 
outer wall tissue of the first and second nasal passages. 

This nasal dilator is an efficient, comfortable design that 
effectively prevents the outer wall tissue of the first and second nasal passages 
of the nose from drawing in during breathing. In addition, the nasal dilator 
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provides effective relief of nasal blockage dudnjg inhalation without the irritation 
and discomfort normally associated with nasal dilators that are inserted within 
the nasal passages. By efetrvety^ 

reduce snoring sometimes associated wim nap Mcclcage conditions! ^ 
this nasal dilator can be reliably worn at night when the inhalation nasal 
blockage problem is most acute, without the anxiety and inconvenience normally 
associated with custom made, internally worn nasal dilators or multi-element 
nasal dilators. In addition, the nasal dilator can be comfortably worn through 
extended therapeutic periods. 

BRIEF DESCRIPTION OF TffF. DPAWTNfig 

FIG. 1 is perspective view of a portion of a face with a nasal 
dilator in accordance with the present invention secured to a nose. 

FIG. 2 is an exploded perspective view showing the components 
of the nasal dilator in accordance with the ; present invention. 

FIG. 3 is a perspective view similar to FIG. 1 with the nasal 
dilator in accordance with the present invention removed from the nose. 

FIG. 4 is a sectional view taken along line 4-4 in FIG. 3 showing 
the nose in a state wherein no appreciable flow of air is occurring in the nasal 
passages. 

FIG. 5 is a sectional view similar to FIG. 4 showing the state of 
the nose during inhalation. 

FIG. 6 is a sectional view taken along line 6-6 in FIG. 1 .showing 
the state of the nose during inhalation with the nasal dilator in accordance with 
the present invention secured thereto. 

FIG. 7 is a sectional view similar to FIG. 6 illustrating how the 
void region of the nasal dilator of the present invention allows movement of the 
resilient bands relative to the strip of base material upon a force being effected 
upon the nasal dilator and nose. 

DETAILED DESCRIPTION OF THE PREF ERRED F^OTWFNtc 
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■ A nasal dilator 10 in accordance with the present invention is 
, iU^rated generally in FIG. 1. The^nasal dilator JOis shown secured to a nose 
12 of a wearer 14. 

. ' :?C - As seen in FIG. 2, Uie nasal dihtor 10 comprises a unitary truss 

member 16 including a flexible strip of base material 18 having a first end 
region 20 and a second end region 22 coupled to the first end region 20 by way 
of an intermediate segment 24. The width of the intermediate segment 24 is 
less than the width of the first and second end regions 20 and 22. The flexible 
strip of base material 18 is preferably formed of a polyester fabric that allows 
the skin of the nose 12 to breathe to maximize comfort and minimize irritation 
A suitable nonwoven, spunlaced, 100% polyester, fabric from which to form the ' 
base material 18 is available from E.I. DuPont Nemours & Co. (Old Hickory, 
Tennessee) under thfe tradename SONTARA*. SONTARA*, typically has a 
breaking strength property on a ratio of approximately 2: 1 as determined by the 
machine direction (MD) (i.e., warp) relative to the cross direction (XD) (i e 
filling) of the fabric. In addition, SONTARA*, typically has an elongation 

percentage ratio of approximately 3:1 as determined by XD/MD of the fabric. 

The MD of the fabric is parallel to the longitudinal extent of the strip of base 

material 18. 

The unitary truss member 16 further includes resilient means 26 * 
n^loiifc^MctlbttfytftenuiaM 18. The resilient means 
26 includes a first resilient band 30a and a second resilient band 30b. The first 
resilient band 30a has a first end 41a and a second end 42a. The second 
resilient band 30b has a first end 41b and a second end 42b. The first and 
second resilient bands 30a and 30b are each formed of a plastic material. For 
example, an industrial grade, biaxially oriented polyester that is approximately ' 
0.080- to 0.135- wide and 0.010" thick. The relatively slight thickness of the 
material of each of the first and second resilient bands 30a and 30b enhances the 
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axial, torsional flexibility of each of the first and second resilient bands 30a and 
30b about the longitudinal extent of each of the bands 30a and 30b. 

The first and second resilient bands 30a and 30b are secured by 
first and second, flexible strips of interface adhesive material 3ia arid 31b, to 
the first side 28 of the strip of base material 18 only at the first and second end 
regions 20 and 22. The.first strip of interface adhesive material 31a has a first 
end 33a and a second end 34a. The second strip of interface adhesive material 
31b has a first end 33b and a second end 34b. The first and second strips of 
interface adhesive material 31a and 31b are of the same size and shape as the 
first and second resilient bands 30a and 30b, respectively. 

As seen best in FIG. 2, the truss member 16 further includes I 
strip of flexible, porous tissue material 68 that is substantially of the same size 
and shape as the intermediate segment 24 of the strip of base material 18. The 
first resilient band 30a is secured, via the strip of adhesive material 31a, only 
to the end regions 20 and 22 of strip of base material 18 adjacent a first edge 
32 of the intermediate segment 24. The second resilient band 30b is spaced 
from the first resilient band 30a, and is secured, via the strip of adhesive 
material 31b, only to the end regions 20 and 22 of the strip of base material 18 
adjacent a second edge 36 of the intermediate segment 24. Because the tissue 
materiai 68 is interposed between the strips of interface adhesive material 31a, 
31b and the intermediate segment 24 of the strip of base material 18, the 
resilient bands 30a, 30b are not secured to that portion of the intermediate 
segment 24 of the strip of base material 18 corresponding to the tissue material 
68. Therefore, that portion of the intermediate segment 24 corresponding to the 
tissue material 68, defines an adhesive void region 35 between the first and 
second strips of interface adhesive material 31a and 31b, and therewith resilient 
bands 30a and 30b, and the intermediate segment 24 of the strip of base material 
18. The first and second. resilient bands 30a and 30b are oriented generally 
parallel to one another and substantially parallel to the longitudinal extent of the 
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%xible strip of bass materia] 18. W ^ flexible strips of in^ 
^ve matera 31a and 31b is a^crylic, pressure sensitive bio- 

Mining & Manufacturing, Inc. (St. Paul, Minnesota)! 

The unitary truss member l« further includes a flexible snip of 

! 0P ™ 38 *m 8 ** 39, a second end region 40 and an' 

inte^ediate segment 47, ^wrfto.^fto^jtap..."^,,,,, 
«g.on 20. second end region 22 and intermediate segment 24, respectively of 
the strip of base material 18. A bottom surface 69 of me strip of top material 
38 mcludes a layer of an adhesive substance 48 : flat extends over the first and 
second end regions 3 9 »«, 40 and the intermediate segment 47. lie adhesive' 
stance 48 is a breamable, acryHc. pressure sensitive, biocompatible 
adhestve, He strip of top materials covers and I is secured to the first and 
second resffien, bands 30a and 30b and the tissue material 68 via rhe adhesive 
^stance 48. Tie strip of top material 38 is aiso secured to me firs, side 28 
of the strip of base material 18. via the adhesive sutatai.ee 48, onf a, end 

■■y«*.**&^rt*^vtem notseOTred to me 

mediate segment 24 of me strip of base material s a, me void region 35 
whtch corresponds to the tissue material^: ThesSip of top material 38 helps 
to . prevent the first and second resiUent bands 30a .and 30b from readUy 
^.ing from the end regions 20 and 22 „, £ 

SB,PS ° f material 31a and 31b wh en me unitary truss 

member 16 is flexed. Tne flexible strip of top material 38 is prefcraMy a 
breamabJe. nonwoven material, such as (3M 1533) avaflaMe from Minnesota, 
Minug & Manufacturing, Inc. (SI Paul, Minnesota). 

AS ^ taHa2 :^" dri<le ^»fttesbipofbasenuuerial 
18 mcludes a layer of an adhesive substance 46 that extends over the first and 
second end regions 20 and 22 and the intermediate segment 24. Tie adhesive 
substa^isabreathable, acryhc, p 




• '' >s "Reidily removable, fiStnd 
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sthe ^adhesive 



46 on the intcmicdiate segment 24 of the strip of base material "lzM^rst^ 
and second release liners 49 and 50 cover the Shesive substance 46 ISSS 
in place on the strip of base material 18 until the nasal dilator lOistobeiiseW 

As seen in FIGS. 3 and 4, the nose 12 includes a first ^ 
passage 54, a second nasal passages 56 and a portion of the nose 12§owh a* 
the bridge 58 located between the first and second nasal passages si|n(I 56 ' 
HG. 4 shows the state of the first and second nasal passages sti^ffi&r 
no appreciable flow'of air is occuirmg ihio^gh the nasal passagelf^^ 
Due to a malformation, such as a deviated^m or swelling dul^ggid . 
15 reactions, outer watt tissue 60 and 62 of thelsrst and second nal^^ 54 ^ 
and 56, respectively, tends to bedrawn in (U, collapse) during inhia^ee 
HG. 5). This drawing in during inhalation is caused by reduced^||iure 
within the first and second nasal passages 54 and 56 as a result M&SeW 
in air velocity as the in drawn breath travels through the narrowing of the nasal 
valves within the first and second nasal passages 54 and 56. The portion of the ' 
outer wall tissue 60 and 62 drawn in during inhalation is that located faetw^n 
the nasal bone 64 (shown in dashed lines in FIGS. 1 and 3) and the entrance to 
the nasal passages 54 and 56. This drawing in of the outer wail tissue 60 and 
62 causes nasal blockage. The severity of the nasal blockage condition depends 
upon how narrow the nasal valve is at the outset The nasal dilator 10 of the 
present invention remedies this nasal blockage problem. 

To secure the nasal dilator 10 to the nose 12, the first and second 
release liners 49 and 50 are removed from the flexible strip of base material 18 
to expose the adhesive substance 46. As seen in FIGS. 1 and 6. the nasal • 
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: '•• J/"; ; . 5 ;^^|^ons 20 and 22 a^&|i^eaiate^|«i 24 releasably secures the 

' truss member 16 to &e outer ^;it|we^0 and 62 oY'^'^nla^'K-^^' 

/; second nasal passages 54 and 56 arid to the bridge 58 of the nose 12 " • S 
With the nasal dilator 10 in place about the nose 12, the resiliency i 
of the first and second resilient bands 30a and 30b (i.e., the tendency of the 
10 resilient bands to return to their normally planar state shown in HG. 2) acts to 
stabilize, the outer wall tissue 60 and 62 and thereby prevents the outer wall ' 
^^^ M d62oftheto^ ^: 
y< : p: : -:-::^\:'y/ ^^Swing breathing tf.^dugn^ .. [ 

^'i^S 8 ^. ^ ^ ^?fece adhesrw r^teM 31a iad^^op ' 
: :!IJ1%'/'- , : 15 I^Hai 38, me redHency of ie^rst and K«pf bands 30a an^l^i^the 

r^tively slight thickness of the material of tht^ands 30a and 30b, ^How the 
nasal dilator 10 to closdy conform to me curves bf the nose ofeachln^uial ; " 



wearer. 



20 




also enhances axial, torsional flexibility of me truss member 16 about the * 
longitudinal extent of the truss meniber 16, which increases wearer comfort and 



25 



In addition, the spunlaced fabric structure of the strip of base 
material 18, permits limited, primarily plastic and somewhat elastic deformation 
within the thickness of the base material 18. This limited, primarily plastic and 
somewhat elastic deformation property spreads out delaminating forces such as 
may be caused by: (1) the inherent tendency of the resilient bands to return to 
their normally planar state; (2) surface configuration differences between the 
resUient bands 30a,30 and the nose 12 of the wearer 14; and (3) displacement 
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. of the unitary truss member 16 relative to me outer wall tissue 6^ and &as a 
result shear, tensile, cleayage^^ a t or to mSllerfell 

tissue 60 and 62 anto ^ mem% If via wearer movement^g^ ^ 
^tures)and^ 

nasal dilator 10 to be inadvertently detached from the nose 12 of the wearer '-"iC 
By spreading out these ddaminating forces, the strip of base material 18 acts as ' 
a buffering agent to prevent the transfer of focused forces to the adhesive 
substance 46 and thereby to the skin of the nose 12. Preventing the transfer of 
focused ddaminating forces substantially eliminates any itching sensation 
(caused by the separation of the adhesive substance 46 from the skin) that a, 
wearer 14 may have experienced if these ddaminating forces were otherwise' 
imparted to the skin of the nose 12. 

A desired functional range of dilating force (i.e., the spring 
biasing force due to the resiliency of the resilient means of me nasal dilator) is 
typically in the range of 5 to 50 grams. Under 10 grams of (Kia^ fofce is 
insuffident to help most wearers with any significant degree of nasal blockage 
upon inhalation. However, if the nasal blockage is mfld enough, a positive 
effect may be noticed by the wearer with a little as 5 grams of oilating force 
provided by the dilator. A dilating force in excess of 40 grams may be 
somewhat obtrusive and uncomfortable for some dilator wearers. 

The nasal dilator 10, of the present invention, is constructed to 
produce from 20 to 30 grams of dilating spring biasing force for each nasal 
outer wall 60 and 62. Each resilient band 30a and 30b is a portion of this total. 
Since two resilient bands 30a and 30b are used in the unitary truss member 16, 
and the resUient bands 30a and 30b are of equal proportions, each band 30a and 
30b provides one half of the total designed spring biasing force, 

As seen best in FIG. 1, the unitary truss member 16, defined by 
the base material 18, strips of interface adhesive material 31a and 31b, top 
material 38 and resilient bands 30 and 30b, includes a first scalloped end edge 
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! 70a 2,1(1 a ^ ra d edge 70b; 11115 nasal dilator tip structure, as 

. defined by the end edges 70a and 70b, ^ cfftctively minimis any inadverLt^ 
^^peeUng of the end regions 20 and 22 of ^ strip of base material 18 from foe" 
pouter wall tissue 60 and 67 of the nasal^ges 54 and 56 caused by the 5 
dilating, spring biasing force exerted by toe resilient bands 30a and 30b. 

As seen best in FIG. 7, the void region 35 allows for redirection ' 
of resulting forces in the truss member 16 caused by forces (e.g., shear, tensile, 
cleavage and/or peel forces which push the skin of the nose 12 up along the 
outer wall cartilage of the nose 12 and are represented by directional arrow 
100), occurring when one side of the nose 12 or face of the wearer 14 is 
distorted from its normal or relaxed position (see FIG. 6), by such actions as' 
wiping the nose 12 or face, facial gestures or sleeping with part of the nose 12 
or face against an object 102, such as a pillow, The void region 35 between the 
resilient bands 30a,30b and the intermediate segment 24 of the strip of base 
material 18 allows for transference (i.e., redirection) of these resulting distortion 
forces (eg. , shear, tensile, cleavage and/or peel forces) in the truss member 16 
which are imparted to the truss member 16 via contact with an object 102, by 
allowing those portions of the bands 30a,30b, that portion of the strip of top 
material 38 and the tissue material 68 above the void region 35 to rise (as 
represented by directional arrow 104) off of the bridge 58 of the nose 12. 

By allowing these portions to rise off the bridge 58 of the nose' 
12, the void region 35 substantially reduces the transference of truss member 
motion, from the end region of the truss member upon which distortion forces 
are acting, along the truss member 16 over the bridge 58 of the nose 12, and 
to the opposite end region of the truss member 16 (and thereby to the skin on 
the opposite side of the nose 12), that would occur absent the void region 35 
Cue., if the truss member 16 were adhesively secured to the bridge 58 of the 
nose 12). TWs transference of distortion forces from one end region of the truss 
member 16, along the truss member 16 and to the other end region of the truss 
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member 16 may cause wearer ; ^^ increased shear and ^ 

forces at the U^/g^fr^^ This skin distortion may be 
uncomfortable to ^e|^ 

nasal dilator 10 above me vtfd Iregtai 35 'W§^^^^5sM^ 
pulling forces on the skin of the bridge 58 of the nose 12 are greatly reduced. 
However, since the strip of base material 18 is secured to the nose bridge 58, 
below the void region 35, at intermediate segment 24 by the adhesive substance 
46, the itching sensation felt by some wearer's of prior nasal dilator designs 
(wherein an adhesive void was located between the nose bridge and the strip of 
material) is eliminated. The itching sensation is eliminated because those, 
portions of the truss member 16 that are raised and lowered above the nose' 
bridge 58 by deflection forces are not in direct contact with the skin of the 
bridge 58 of the nose 12. With the eliirdnation of itching sensation felt by some 
wearer's the overall comfort of the nasal dilator 10 is substantially improved. 
When desired, the nasal dilator 10 can be readily, manually removed by peeling 
the truss member 16 from the skin of the nose 12, such as by starting at the first 
end region 20 and progressing over the bridge 58 of the nose 12, until the 
second end region 22 is also free of the nose 12. 

This nasal dilator 10 is an efficient, comfortable design mat 
effectively prevents the outer wall tissue 60 and 62 of the first and second nasal 
passages 54 and 56 of the nose 12 from drawing in during breathing. In 
addition, the nasal dilator 10 provides effective relief of nasal blockage during 
inhalation without the irritation and discomfort normally associated with nasal 
dilators that are inserted within the nasal passages. By effectively relieving 
nasal blockage, the nasal dilator 10 can reduce snoring sometimes associated 
with nasal blockage conditions. Moreover, this nasal dilator 10 can be reliably 
worn at night when the inhalation nasal blockage problem is most acute, without 
the anxiety and inconvenience normally associated with custom made, internally 
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jg: . . worn nasal dilators or multi-element nasal dilators, In addition, the nasal dilator 
■ 10 can be comfortably worn through 

y^to&ctakd cmb^iraents/ workers sloUled in flieart will recognize tfiat changes 
5 may be made in form and detail without departing from the spirit and scope of 
the invention. 
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WHAT TS rT.ATMPr> TQ« 

1 . A nasal dilator for preventing outer wall tissue of nasal passages 

of ^ n 9 se from drawing in during breathingV comprising: : - • 
'.•Y : > : ;;-. ;: ' a truss member including: ; - ^'"Y 

a fint end region, a second end region and an 
intermediate segment coupling the first end region 
to the second end region; 
engagement means adhered to the; first and second end 
regions and the intermediate segment, the 
engagement means securing the first end region to, 
| the outer wall tissue of a first nasal passage, the 
second end region to the outer wall tissue of a 
second nasal passage and the intermediate segment 
to a portion of a nose located between the first and 
second nasal passages; 
resilient means extending along the first end region, 
second end region and the intermediate segment, 

me resilient means actmg to stabilize the outer 
wall tissue and thereby prevent the outer wall 
tissue of the first and second nasal passages from 
drawing in during breathing; and 
means for permitting the resilient means,, at least in part, 
to separate from at least part of the intermediate 
region to redirect forces imparted to the truss 
. member. 

2. The nasal dilator of claim 1 wherein the truss member includes: 

a flexible strip of base material defining the first and second end 
regions and the intermediate segment. 
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^:^^y?k nasal dilator of cl *m 2 wherein the engagement means is an 
. • a ^^^^^ J 0 ^ on a second si ? e pfthe flewbles^p ofba^iaterial 
.■^^•^^^^^ ** ions the mtermediate s ^ fo r - 
|r^e||^ of base material to fte ou^ wi ^of 

the first and second nasal passages and that portion of a nose located between 

the first and second nasal passages. 

4. The nasal dilator of claim 2 wherein the resilient means is secured 
to a first side of fte flexible strip of base material at the first end region and the 
second end region of the strip of base material, and wherein the separation 
permitting means includes a lack of any attachment between the intermediate 
segment of the strip of base material and that portion of the resilient means' 
immediately adjacent thereto. 

5. The nasal dilator of claim 4 wherein the resilient means includes: 
a first resilient band secured to the first and second end regions 

of the flexible, strip of base material adjacent a first edge 
thereof; and 

a second resilient band secured to the first and second end 
regions of the flexible strip of base material at a second 
edge thereof, .the second resilient band being spaced from 
and extending generally parallel to the first resilient band. 

6. The nasal dilator of claim 5 wherein the first and second resilient 
bands are secured to the first side of the flexible strip of base material by way 
of an interface adhesive means. 

7. The nasal dilator of claim 6 and further including: 

a strip of top material that covers the first and second resilient 
bands and is adhesively secured only to the first and 
second end regions of the flexible strip of base material. 

8- A nasal dilator capable of introducing separating stresses in outer 

wall tissues of a human nose, comprising: 
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a truss havmg a pair of spaced apart end surfaces: joined by an 
intermediate segment such that if said sp& apart end 
^^. ^ forced to^::cm6]2h^^^:^ 
- position* to substantially v reduce ^d s pa ^r|^e^ween 

by a spacing reduction force external to ^said truss, 
restoring forces result in said truss sufficient to restore [ 
substantial fraction of said spacing between said end 
surfaces absent such spacing reduction forces; 
an engagement means adhered to said end surfaces and capable 
of engaging exposed surfaces of such outer wall tissues 
sufficiently to remain so engaged against said restoring 
forces; and ' 

means permitting at least a portion of the intermediate segment 
f ' ih fr° m another portion thereof and said exposed 

surfaces, if engaged therewith, under forces; imparted to 
said exposed surfaces. 
The nasal dilator of claim 8 wherein the truss includes: 
a flexible strip of base material defining the pair of spaced apart 

end surfaces and the intermediate segment; arid ... . 
a resilient means, at least in part, adhesively secured to a first fc 
side of the flexible strip of base material, me resilient 
means providing the restoring forces in the truss sufficient 
to restore a substantial fraction of the spacing between the 
end surfaces absent the spacing reduction forces. 
The nasal dilator of claim 9 wherein the means permitting 
movement is an adhesive void region between a portion of the resilient means 
and the flexible strip of base material, the adhesive void region permitting the 
resilient means, at least in part, to move relative to the flexible strip of base 
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nteial and the igi ^ ^ forces impited „ ^ 
and redirect those forces from the exposed surfaces. 



